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SECTION 1: INTRODUCTION 

HydroScience Engineers (HSe) was retained by Analytical Environmental Services to complete 
a feasibility study evaluating the regulatory, technical, and engineering issues associated with 
supplying water and handling wastewater from the proposed Seminole Tribe of Florida Fee-to-
Trust Project, which would be owned and operated by the Seminole Tribe of Florida (STOF).  
The objectives of this water and wastewater feasibility study are: 
 
 To estimate the proposed Project‟s water supply and wastewater disposal requirements; 
 To describe the facilities that would be required to supply the project with water and treat the 

wastewater generated; 
 To develop a strategy for disposing of wastewater generated by the Project; and 
 To identify applicable water and wastewater permitting issues for the proposed Project. 
 
This report evaluates these objectives for three potential water and wastewater alternatives, as 
well as a no project alternative.  The no project alternative is not discussed in this study 
because there would be no water or wastewater infrastructure changes. This document 
describes each alternative‟s water supply and wastewater requirements, identifies projected 
flows and demands, and identifies regulatory and permitting issues.  Section 5 summarizing the 
facilities required to meet the water and wastewater requirements for the preferred alternative.   
 

1.1 Proposed Project Sites 
Three water and wastewater alternatives were identified for this project.  Alternative A and 
Subalternative A-1 are similar in the type and size of expansion amenities, which would include 
a hotel, dining rooms, retail space, a spa, a lounge, a conference facility, and a showroom.  The 
difference would be in the source of water and wastewater for the two alternatives:  Alternative 
A would use water and wastewater services from the City of Coconut Creek (City); 
Subalternative A-1 would use on-site water and wastewater facilities developed and operated by 
the Tribe. Figure 1-1 shows the location of the preferred project, Alternative A.  Figure 1-2 
shows the location of the project site for Subalternative A-1.   
 
Alternative B is similar to the previous alternatives in types of expansion amenities, but is much 
smaller in scale.  Alternative B will have Tribal-operated on-site water and wastewater facilities 
similar to Subalternative A-1, however these facilities will be reduced in scale.  Figure 1-3 
shows the location and footprint of the reduced project, Alternative B.    
 

1.2 Report Organization 
This report is divided into the sections described below. 
 
 Section 1 – Introduction 
 Section 2 – Alternative A - Preferred Project  
 Section 3 – Subalternative A-1 
 Section 4 – Alternative B 
 Section 5 – Recommendations 
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 Section 6 – References 
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SECTION 2: ALTERNATIVE A – PREFERRED PROJECT 

The preferred project alternative is Alternative A.  Alternative A would include a hotel, dining 
rooms, retail space, a spa, a lounge, a conference facility, and a showroom.  A map showing a 
site plan for Alternative A is included as Figure 2-1.  
  

2.1 Water and Wastewater Agreements with Coconut Creek 
The STOF and the City of Coconut Creek entered into an agreement in January 2011 for the 
City to provide the Project with both potable water and wastewater service.  Potable water 
would be used for irrigation purposes until recycled water can be made available by the city. 
This agreement establishes that the city of Coconut Creek has adequate capacity in their water 
and wastewater systems to service the proposed project.  A full copy of this agreement is 
included as Appendix A.   
 
The City of Coconut Creek purchases treated potable water from Broward County's District 2A 
Water Treatment Plant.  The City owns the sewer collection system and conveys wastewater to 
the County‟s North Regional Wastewater Treatment Plant located in the City of Pompano 
Beach.  As part of the agreement with the city of Coconut Creek, the STOF has agreed to use 
the Broward County guidelines for calculating the projected water demands and wastewater 
flows.  A copy of these guidelines is included as Appendix B. 
 
The existing on site facilities obtain water and wastewater services from the City of Coconut 
Creek under a previous agreement.  This Project will have separate utilities for water and 
wastewater under the January 2011 agreement and will not tie into the on-site utilities for the 
existing facilities. 
 

2.2 Water Demands 
As described in Section 2.1, Water and Wastewater Agreements with Coconut Creek, the STOF 
and the City of Coconut Creek agreed to have the City of Coconut Creek provide water service 
to the Project.  Water demands calculated for Alternative A are based on the standard water use 
factors developed by Broward County.  The Broward County standard water use factors 
presented in Appendix B states that Broward County reserves the right to perform an 
engineering analysis when it deems the analysis necessary.  This study could be used as data 
for a subsequent analysis, should it be required.  
 
Preliminary projections of the water supply needed to reliably meet water demand for Alternative 
A are summarized in Table 2-1.  These projections are based on the profile of Alternative A 
identified in the EIS.  These numbers are preliminary and are for planning purposes only.   
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Table 2-1: Projected Water Demands for Alternative A 

Project Component Quantity Units Unit Flow Average Day Flow 
(gpd) 

Hotel  1,000 rooms 243 gpd/room 243,000 

Hotel Lobby 10,400 sf - - 

Dining / Restaurants 59,200 sf 699 gpd/1,000 sf 41,000 

Retail 44,100 sf 346 gpd/1,000 sf 15,000 

Back-of-House 61,400 sf 178 gpd/1,000 sf 11,000 

Circulation 23,000 sf - - 

Spa 19,800 sf 154 gpd/1,000 sf 3,000 

Club / Lounge 11,600 sf 346 gpd/1,000 sf 4,000 

Conference Facility 76,200 sf 172 gpd/1,000 sf 13,000 

Showroom Facility 31,300 sf 172 gpd/1,000 sf 5,000 

Restrooms3 7,400 sf - - 

Outdoor Terrace 11,000 sf 346 gpd/1,000 sf 4,000 

Valet  2,000 sf - - 

Vestibule 2,700    

Parking Structure (7 levels) 5,000 sf - - 

Water/Wastewater Treatment Plant - sf 103 gpd/1,000 sf - 

Fire / Police Station - sf 178 gpd/1,000 sf - 

Average Day Demand 339,000 

Average Day Demand with 15% contingency 390,000 

Maximum Day Demand1 534,000 

Peak Hour Demand2 885,000 
Notes:  
1. Maximum Day factor 1.37 
2. Peak Hour factor 2.27 (Broward County Guidelines, Appendix B). 
3. Water demands associated with the restrooms are accounted for in the demand calculation for the project component 

immediately adjacent to each restroom.  
4. gpd = gallons per day 
 

2.3 Water Supply 
The City of Coconut Creek has existing potable water lines that extend around all sides of the 
project except the east side of the southwest corner, where a retention basin is planned.  Figure 
2-2 shows the proposed potable water points of connection (POC) locations and the size of the 
existing infrastructure at the tie-in points.  There are seven proposed POCs shown for the 
Project, three on the north (POCs #1, #6, and #7), two on the west (POCs #4 and #5), one from 
the south (POC #3) and one from the east (POC #2).  
 
These potable water points of connection were placed based on the proposed project plans, 
and the existing city infrastructure.  A minimum of two points of connection were located on 
each section of the proposed expansion in order to facilitate the construction of a looped potable 



FIGURE 2-1
SEMINOLE TRIBE OF FLORIDA FEE-TO-TRUST PROJECT
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ALTERNATIVE A – PROPOSED PROJECT WITH COCONUT CREEK AGREEMENT
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water distribution system for added reliability and redundancy.  The POCs shown are 
preliminary and are for planning purposes only, actual size of connections and locations will be 
determined during the design phase.  Fire flow POCs would be separate POCs from the 
domestic water service and are assumed to be located near the domestic water distribution 
POCs.   
 
The Project was included in the City of Coconut Creek‟s future planning for water allocations 
from Broward County.  If for any reason, the City of Coconut Creek did not provide water to the 
Project, then the City would have to state this in writing, releasing the Project to contract water 
purveyors outside of the Coconut Creek service area.  In the event that this should happen, it is 
believed that there would be capacity for the project to be served with water from one or multiple 
purveyors outside of Coconut Creek, including the City of Margate and the City of Coral Springs.  
Both of these cities have water treatment and distribution systems in close proximity to the 
project site (Margate, 2009 and Coral Springs 2009).  Their water and wastewater service areas 
are identified in Figure 2-3.  
 

2.4 Wastewater  
As described in Section 2.1, Water and Wastewater Agreements with Coconut Creek, the 
agreement signed in January 2011 for the expansion facilities with the City addresses both 
water and wastewater services.  Section 2.1 further explains that the existing facilities operate 
under a previous agreement to send wastewater to the City collection system.  This Project will 
have separate wastewater utilities and will not tie into the existing wastewater pipelines on-site.   
 
The existing City of Coconut Creek sanitary sewer lines extend around all sides of the project 
except the east side of the southwest corner.  There are six proposed POCs for Alternative A, 
two on the north (POCs #1 and #6), two on the west (POCs #4 and #5), one from the south 
(POC #3), and one from the east (POC #2).  While there are existing laterals in the southwest 
corner, they will not be used for Alternative A because a retention basin is planned for the 
southwest corner.  These wastewater points of connection were placed based on the proposed 
project plans, and the existing city infrastructure.  Figure 2-2 shows the potential wastewater 
POC locations and the size of the existing infrastructure at the tie-in points.  The POCs shown 
are preliminary and are for planning purposes only, actual size of connections and locations will 
be determined during the design phase.  
 
If for any reason, the City of Coconut Creek did not provide wastewater to the Project, then the 
City would have to state this in writing, releasing the Project to contract outside of the Coconut 
Creek service area.  In the event that this should happen, it is believed that there is capacity for 
the project to receive wastewater service from one or multiple purveyors outside of Coconut 
Creek.  The City of Margate and the City of Coral Springs are located south and west of the 
Project site, respectively.  They each have wastewater collection and treatment systems 
(Margate, 2009 and Coral Springs 2009).  The water and wastewater service areas are 
identified in Figure 2-3. 
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2.4.1 Wastewater Capacity 
As described in Section 2.1, Water and Wastewater Agreements with Coconut Creek, the STOF 
and the City of Coconut Creek agreed to use Broward County rates to calculate the wastewater 
demands for the project.  The Broward County Water Supply document in Appendix B states 
that it reserves the right to perform an engineering analysis when it deems the analysis 
necessary.  This study could be used as data for a subsequent analysis, should it be required.     
Table 2-2 summarizes the projections of wastewater volumes generated by Alternative A.  
These projections are based on the profile of Alternative A identified in the EIS.  These numbers 
are preliminary and are for planning purposes only.   
 
Table 2-2: Projected Wastewater Flows for Alternative A 

Project Component Quantity Units Unit Flow Average Day Flow 
(gpd) 

Hotel  1,000 rooms 217 gpd/room 217,000 

Hotel Lobby 10,400 sf - - 

Dining / Restaurants 59,200 sf 624 gpd/sf 37,000 

Retail 44,100 sf 138 gpd/sf 6,000 

Back-of-House 61,400 sf 159 gpd/sf 10,000 

Circulation 23,000 sf - - 

Spa 19,800 sf 138 gpd/sf 3,000 

Club / Lounge 11,600 sf 309 gpd/sf 4,000 

Conference Facility 76,200 sf 153 gpd/sf 12,000 

Showroom Facility 31,300 sf 153 gpd/sf 5,000 

Restrooms2 7,400 sf - - 

Outdoor Terrace 11,000 sf 309 gpd/sf 3,000 

Valet 2,000 sf - - 

Vestibule 2,700 sf - - 

Parking Structure (7 levels) 5,000 spaces - - 

Water Treatment Plant - sf 92 gpd/sf - 

Fire / Police Station - sf 159 gpd/sf - 

Total Wastewater Generated, Average Day Flow 297,000 

Total Wastewater Generated, Average Day Flow with 15% Contingency 342,000 

Total Wastewater Generated, Peak Day Flow1 1,197,000 
Notes:  
1. Peak factor 3.50 (Broward County Guidelines, Appendix B). 
2. Wastewater flows associated with the restrooms are accounted for in the project component immediately adjacent to each 

restroom. 
3. gpd = gallons per day 
4. gpm = gallons per minute 
5. All flow values were rounded to the nearest 1,000 gpd. 
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2.5 Reclaimed Water 
For purposes of this analysis, reclaimed water is not available at this time.  However, Coconut 
Creek is planning to extend the reclaimed water distribution network from the 10 million gallon 
per day (MGD) reclaimed water treatment facility, which is part of the North Regional 
Wastewater Treatment Plant (Coconut Creek, 2011).  The Project is associated with and 
located within the Planned MainStreet Development District, which will extend reclaimed water 
lines to the area (Coconut Creek, 2008).  Once these reclaimed utilities are constructed, 
potential POCs for this project will be determined. 
 
Potable water lines used for irrigation could be converted to connect to reclaimed water lines, 
when they become available.  The cooling towers could also be connected to City‟s planned 
reclaimed water lines.  If reclaimed water is to be used in the future for toilet flushing, then it is 
recommended that dual plumbing be installed when the Project is constructed.  The use of 
reclaimed water can significantly reduce the potable water demanded by the project. 

 

2.6 Alternative A Summary 
The STOF and the City of Coconut Creek entered into an agreement in January 2011 for the 
City to provide the Project with both water and wastewater service.  The preferred alternative for 
the Project is to connect to the City of Coconut Creek‟s water and wastewater services under 
this agreement.   
 
In the future, there may be an opportunity to connect to the City‟s reclaimed water lines, and use 
reclaimed water for irrigation, cooling towers, and toilet flushing.  The Project‟s landscape 
irrigation potable water lines could be converted to connect to reclaimed water lines, when they 
become available.  The cooling towers could also be connected to City‟s planned reclaimed 
water lines.  If reclaimed water is to be used in the future for toilet flushing, then it is 
recommended that dual plumbing be installed when the Project is constructed.   
 
 
Table 2-3: Alternative A Key Planning Considerations 

Parameter Value 

Potable Water Connection 

City of Coconut Creek 7 POCs 

Water Demand 

Maximum Water Demand 534,000 gpd 

Peak Hour Demand 885,000 gpd 

Wastewater Connection  

City of Coconut Creek 6 POCs 

Wastewater Flows 

Average Day with 15% Contingency 0.342 MGD 

Peak Day 1.197 MGD 

 



SEMINOLE TRIBE OF FLORIDA FEE-TO-TRUST PROJECT 
 WATER AND WASTEWATER FEASIBILITY STUDY 

MAY 2011 
PAGE 8 OF 34 

HydroScience Engineers, Inc. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank 
 

 
 
 
 
 



SEMINOLE TRIBE OF FLORIDA FEE-TO-TRUST PROJECT 
 WATER AND WASTEWATER FEASIBILITY STUDY 

MAY 2011 
PAGE 9 OF 34 

HydroScience Engineers, Inc. 

 

SECTION 3: SUBALTERNATIVE A-1  

This section presents the requirements for on-site water and wastewater treatment associated 
with Subalternative A-1.  Subalternative A-1 has a very similar program to Alternative A 
including a hotel, dining rooms, retail space, a spa, a lounge, a conference facility, and a 
showroom.  However, Subalternative A-1 involves the STOF providing water and treating 
wastewater on-site.  A map showing a site plan for Subalternative A-1 is included as Figure 3-1.  
Because the Project would be located on federally owned trust land, the EPA has jurisdiction 
over on-site water and wastewater services.  The STOF is not subject to state requirements 
except by agreement.   
 

3.1 Water Demands 
Preliminary projections of the water supply needed to reliably meet water demand for 
Subalternative A-1 are summarized in Table 3-1.     
 
Table 3-1: Projected Water Demands for Subalternative A-1 

Project Component Quantity Units Unit Flow Average Day Flow 
(gpd) 

Hotel  1,000 rooms 243 gpd/room 243,000 
Hotel Lobby 10,400 sf - - 
Dining / Restaurants 51,500 sf 699 gpd/1,000 sf 36,000 
Retail 28,500 sf 346 gpd/1,000 sf 10,000 
Back-of-House 116,500 sf 178 gpd/1,000 sf 21,000 
Circulation 20,400 sf - - 
Spa 19,800 sf 154 gpd/1,000 sf 3,000 
Club / Lounge 25,800 sf 346 gpd/1,000 sf 9,000 
Conference Facility 76,200 sf 172 gpd/1,000 sf 13,000 
Showroom Facility 31,300 sf 172 gpd/1,000 sf 5,000 
Restrooms3 7,400 sf - - 
Outdoor Terrace 11,000 sf 346 gpd/1,000 sf 4,000 
Valet  2,000 sf - - 
Vestibule 2,700 sf - - 
Parking Structure (7 levels) 4,500 sf - - 
Water/Wastewater Treatment Plant 18,700 sf 103 gpd/1,000 sf 2,000 
Fire / Police Station 20,000 sf 178 gpd/1,000 sf 4,000 
Average Day Demand 350,000 
Average Day Demand with 15% Contingency 403,000 
Maximum Day Demand1 552,000 
Peak Hour Demand2 915,000 
Notes:  
1. Maximum day factor 1.37 
2. Peak hour factor 2.27 (Broward County Guidelines, Appendix B). 
3. Water demands associated with the restrooms are accounted for in the demand calculation for the project component 

immediately adjacent to each restroom. 
4. gpd = gallons per day 
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These projections are based on the Broward County flow rates.  These numbers are preliminary 
and are for planning purposes only. 
 

3.2 Water Supply 
For Subalternative A-1, the water supply for the project will be provided by two on-site 
groundwater wells.  Based on the performance of other local groundwater wells, it is believed 
that one well would be capable of providing the necessary capacity for the project; however, two 
would be drilled for reliability and redundancy.   
 
There is one existing on-site well that is not currently used.  It is thought to have been used for 
agricultural purposes.  No additional information about this on-site well was immediately 
available.  Additionally, it is recognized that the project will need to use these groundwater 
resources in a manner that will not cause saltwater intrusion or overdraft of the aquifer, as 
agreed to in the MainStreet Design Standards (Coconut Creek, 2008).  It is expected that 
groundwater is available below the Project site in the Biscayne aquifer.   
 
The main source of fresh water for South Florida is groundwater.  South Florida receives about 
55 to 60 inches of rainfall a year, but about 45 inches are lost to evaporation and transpiration.  
Droughts reduce the amount of rainfall that soaks through the soil to replenish the aquifer.  The 
South Florida Water Management District has drafted the Water Shortage Plan to deal with 
water shortages.  The plan is designed to protect water resources from harm such as saltwater 
contamination and to ensure a fair distribution of available supplies.  Restrictions affect all 
users, including businesses, industries, agriculture, residents, and tourists.  Restrictions apply to 
private wells, lakes, canals, and water utilities.  Water conservation is encouraged as part of 
drought preparedness (SFWMD, 2011). 
 
The Environmental Protection Agency has designated the Biscayne aquifer as a sole-source 
aquifer, meaning that this aquifer is the only viable groundwater source in the entire area of the 
Project and Broward County.  Shallow aquifers, including the Biscayne aquifer and other 
localized aquifers that are part of the surficial aquifer system, yield practically all of the municipal 
and much of the irrigation water used in south Florida.  The Biscayne aquifer is approximately 
50 to 200 ft below ground surface in the vicinity of the Project.  The upper 3,000 ft of rock 
underlying south Florida is composed chiefly of limestone, dolomite, sand, clay, and shells.  The 
Biscayne aquifer consists of highly permeable Pleistocene limestone and sand, overlain in some 
areas by a thin layer of peat and sand.  Below the Biscayne aquifer, a confining unit of low-
permeability, largely clayey deposits, about 1,000 ft thick separates the Biscayne aquifer from 
the brackish-water Floridan aquifer.  The Biscayne aquifer is recharged from rainfall and from 
water that leaks downward from the canals (Fish and Stewart, 1991; Merritt, 1996). 
 
Florida Department of Environmental Protection (FDEP) characterizes the environmental 
conditions of Florida‟s freshwater resources through several monitoring programs. The 
information below is from the report on the 2007 Status Monitoring Network results for the 
Biscayne Bay-Southeast Coast Basin (FDEP, 2011b).  FDEP‟s Watershed Monitoring Section 
samples ground water in the Biscayne Bay-Southeast Coast Basin through wells in unconfined 
aquifers.  Approximately 29% of the 590 wells in unconfined aquifers were accessible for this 
2007 monitoring study.  FDEP has identified a number of important indicators for groundwater 
quality.   
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Exceedances of lead (5%) and sodium (8%) are found in a small percentage of the unconfined 
wells.  Total coliform bacteria exceed the standard in 36% of the unconfined wells.  These 
bacteria are indicators of possible human health effects if the water is used for drinking.  All 
other analytes are within standards.  Table 3-2 summarizes the groundwater quality thresholds 
for the indicators.  
 

Table 3-2: Groundwater Quality 

Indicators Criterion/Threshold1 

Arsenic ≤ 10 µg/L 

Cadmium ≤ 5 µg/L 

Chromium ≤ 100 µg/L 

Lead ≤ 15 µg/L 

Nitrate-Nitrite ≤ 10 mg/L 

Sodium ≤ 160 mg/L 

Fluoride ≤ 4 mg/L 

Total Coliform Bacteria (counts per 100 milliliters) ≤ 4 (sample maximum) 
Source:  FDEP, 2011b 
Notes: 
1. µg/L – micrograms per liter 
2. mg/L – milligrams per liter 
 

 
Source:  FDEP, 2011b 
Note:   
1. The lighter areas of each pie chart represent the percentage of water resources that meet water quality standards.  Darker 

areas represent the percentages that don‟t meet the standards. 
 
The City of Coconut Creek‟s water quality is summarized in a Consumer Confidence Report 
also included as Appendix C. 
 

3.2.1 Water Facility Requirements 
This section identifies preliminary water supply, water treatment, water storage, and pumping 
requirements to supply Subalternative A-1 with water.  The facilities identified in this section are 
based on HSe‟s experience with similar projects.  The general concept for the water supply 
facility is that the Project will maximize the use of reclaimed water in order to minimize the water 
supply requirements for the Project and thus minimize the impact on the Biscayne aquifer.  The 
overall water facilities will be located based on the final design of the Project facilities.  All of the 
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recommended water supply facilities described in this study are preliminary, and should be used 
for planning purposes only.   
 
The projected water demand for Subalternative A-1 is the maximum day demand summarized in 
Table 3-1.  Since water is lost during treatment, water supply requirements for raw water prior to 
treatment must account for these losses.  Treatment losses are expected to be approximately 
15%, so the minimum firm recommended water supply below is 15% greater than the demand. 
The on-site facilities are shown in Figure 3-2.  The anticipated well capacity, location, treatment 
and operating strategy would be developed further during the design phase.   
 
Table 3-3: Projected Water Supply Requirements for Subalternative A-1 

Water Demand without 
Reclaimed Water (gpd) 1,2 

Water Demand with Reclaimed 
Water (gpd) 3 

Minimum Recommended Firm 
Water Supply (gpd) 4 

552,000 452,000 635,000 
Notes: 
1. gpd = gallons per day. 
2. Maximum day demand from Table 3-1. 
3. Reclaimed water demand of 100,000 gpd subtracted from 552,000 gpd. 
4. Water demand without reclaimed water increased 15% to account for losses during water treatment. 
 
It is anticipated that two new wells will be required to supply water for Subalternative A-1.  The 
potable water supply system must have a firm reliable supply based on projected water 
demands.  By definition, firm capacity is the remaining water supply capacity with the largest 
single source out of service.  In a well system, it is generally recommended to have a minimum 
of two wells available for service, so one can be serviced without interrupting the water supply.  
The actual well capacity, location, treatment, and operating strategy will be further developed 
during the design phase.   
 
A key design requirement that must be addressed during the construction of the wells is the 
need to minimize impacts to neighboring domestic wells.  A test hole should be drilled to a 
minimum depth of approximately 100 feet, and screen sections should be placed in the water 
bearing zone of the Biscayne aquifer.  The water bearing zone of the Biscayne aquifer where it 
underlies Broward County is approximately 100 to 200 feet below ground surface.  Yield and 
drawdown tests would then be conducted to determine the impacts on the aquifer and 
surrounding domestic wells.  
 
Table 3-4 shows the recommended design criteria for an on-site well.  The well is expected to 
have an approximate footprint of 20 feet by 20 feet, including the pump, well, piping, and 
miscellaneous equipment.  Although the STOF is not bound by state regulations, the EPA 
typically follows state guidelines.  As required by Chapter 62-532 of the Florida Administrative 
Code (F.A.C), the well‟s casing shall extend from the upper terminus of the well to the well 
screen and the well screen shall be attached to the casing with a watertight seal. 
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Table 3-4: Recommended Water Production Well Design Criteria 

Parameter Value 

Approximate depth 100 to 200 ft 

Casing diameter 12-inch to 21-inch  

Surface seal depth Top of screen 

Casing material Copper bearing steel 

Screen material Wire-wrapped stainless steel 

Approximate screen depth range Between 100 ft and 200 ft 

Pump type Vertical turbine multistage 

Method of control On/off by tank level 

 
Based on the water quality presented in Section 3.2 Water Supply, an on-site water treatment 
plant would be required to treat the groundwater from the on-site wells.  The Biscayne aquifer 
provides hard water, so while the water is of high quality, water samples would need to be taken 
and analyzed in order to determine the exact treatment required.  Typically, to treat the water, it 
is aerated and lime is added to soften it.  A coagulant is added to settle out the solids.  Chlorine 
is added to oxidize and remove iron.  The pH is adjusted using sulfuric acid. Soda ash provides 
second stage softening to remove non-carbonate hardness.  Fluoride is added and the water is 
disinfected with ammonia (chloramine disinfection) or chlorine before being stored on-site in the 
potable water storage tank (FDEP, 2011).  A preliminary water and wastewater treatment plant 
layout is shown in Figure 3-3.  The recommended Water Treatment Plant design criteria are 
summarized in Table 3-5 though it should be noted that these criteria would be developed 
further during the design phase.  A preliminary process flow diagram for water treatment is 
shown in Figure 3-4. 
 
Table 3-5: Recommended Water Treatment Plant Design Criteria 

Parameter Value 

Process Pressure filtration 

Media Anthracite/greensand 

Number of filters 1 

Filter loading rate 3 gpm/square foot (sf) 

Oxidant Sodium Hypochlorite or Ammonia 

Process control PLC/on with service well 
sf = square foot 
 
A water storage tank would be constructed to store water produced by the water treatment 
plant.  Storage requirements are generally controlled by fire protection requirements, and not by 
domestic peaking requirements.  Storage requirements were determined based on the Broward 
County guidelines.  The anticipated potable water tank capacity is approximately 1.7 MG, and 
would be of welded steel construction meeting all American Water Works Association (AWWA) 
specifications for welded steel tanks. 
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Since the site is largely flat, with no land at an elevation suitable to gravity feed the distribution 
system, it is recommended that a pump station be used to maintain pressure in the distribution 
system.  This potable water pump station would be sized to handle both fire flow and domestic 
demands.  The ultimate pumping capacity will be dependent on fire flow requirements, and 
would be satisfied by two duty and one stand-by fixed-speed high-service pumps that are half 
the capacity of the projected flow requirement.  Table 3-6 shows the design criteria for the water 
storage tank and pump station.   
  
Table 3-6: Recommended Water Storage Tank and Pump Station Design Criteria 

Parameter Value 

Water Storage Tank 

Approximate size 1.7 MG 

Approximate diameter 77 feet 

Approximate height 48 feet 

Construction Welded steel 

Potable Water Pump Station 

Low service pump number 3 (2 duty, 1 stand-by) 

Low service pump type Variable speed turbine 

High service pump number 2 

Hydro pneumatic tank approximate size 2,000 gallons 
Notes: 
1. MG = million gallons 
 

3.3 Wastewater  
Average weekday and peak weekend flows for Subalternative A-1 were based on Broward 
County flow rates (Appendix B).  Table 3-7 summarizes the projections of wastewater volumes 
generated by Subalternative A-1.  These projections are based on the profile of Subalternative 
A-1 identified in the EIS. 
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Table 3-7: Projected Wastewater Flows for Subalternative A-1 

Project Component Quantity Units Unit Flow Average Day Flow 
(gpd) 

Hotel  1,000 rooms 217 gpd/room 217,000 

Hotel Lobby 10,400 sf - - 

Dining / Restaurants 51,500 sf 624 gpd/sf 32,000 

Retail 28,500 sf 138 gpd/sf 4,000 

Back-of-House 118,500 sf 159 gpd/sf 19,000 

Circulation 20,400 sf - - 

Spa 19,800 sf 138 gpd/sf 3,000 

Club / Lounge 25,800 sf 309 gpd/sf 8,000 

Conference Facility 76,200 sf 153 gpd/sf 12,000 

Showroom Facility 31,300 sf 153 gpd/sf 5,000 

Restrooms2 7,400 sf - - 

Outdoor Terrace 11,000 sf 309 gpd/sf 3,000 

Valet 2,000 sf - - 

Vestibule 2,700 sf - - 

Parking Structure (7 levels) 4,500 spaces - - 

Water Treatment Plant 18,700 sf 92 gpd/sf 2,000 

Fire / Police Station 20,000 sf 159 gpd/sf 3,000 

Total Wastewater Generated, Average Day Flow 308,000 

Total Wastewater Generated, Average Day Flow with 15% Contingency 354,000 

Total Wastewater Generated, Peak Weekend Flow1 708,000 
Notes:  
1. Peak factor 2.0 (based on the close proximity of WWTP, short pipe runs, and new pipe). 
2. Wastewater flows associated with the restrooms are accounted for in the project component immediately adjacent to each 

restroom. 
2. All flow values were rounded to the nearest 1,000 gpd. 
3. gpd = gallons per day 
4. gpm = gallons per minute 
 
The quality of influent wastewater for hotel and entertainment facilities differs from the quality of 
domestic sewage.  This section provides background on the typical quality of influent 
wastewater at similar hotel and entertainment facilities and identifies the wastewater facilities 
required to treat it.  However, typical hotel/entertainment facility sewage has a higher influent 
BOD and TSS concentration compared to domestic wastewater, as identified in Table 3-8. 
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Table 3-8: Typical WWTP Influent Wastewater Quality 

Parameter Alternative A 
(mg/L) 

Typical Domestic Sewage 
(mg/L) 

BOD 450-600 200-300 

TSS 450-600 200-300 
Notes: 
1. mg/L – milligram per liter 
 
“Shock loading” is also typical of hotel/entertainment facility wastewater.  For example, weekend 
flows are much higher than weekday flows, and evening flows are higher than daytime flows, 
based on the higher use of similar facilities outside of normal business hours, and the presence 
of the showroom.  The showroom is typically either used during the evening and nighttime hours 
during the week, or during the afternoon and evening on the weekend.  Any wastewater 
treatment process selected must be able to handle the high strength waste and react well to 
wide variations in flow.   
 
Based on the wastewater generation rates identified in Table 3-7, any wastewater treatment 
facility must have the capability to treat and/or convey the project‟s peak weekend demand of 
approximately 708,000 gpd.  Based on this weekend capacity, Table 3-9 identifies the proposed 
design flows for the WWTP.  The design flows are higher than the projected flows in order to 
provide a factor of safety to account for typical diurnal variation.  Wastewater flows into a 
treatment plant at varying rates throughout the day depending on the time of the day, local 
water usage, and waste flows.  For example waste volumes from showers and toilets in a hotel 
are high during the morning and evening hours, restaurant flows will be high around mealtimes, 
and the flows drop during the night.  Flows are regulated to maintain a fairly constant rate 
through the membranes by storing the extra volume during peak hours and treating the stored 
volume during off peak hours.  The maximum influent stored at any time is equal to the 
equalization volume.   
 
The wastewater treatment facilities for Subalternative A-1 should be designed with a wastewater 
treatment capacity of 0.72 MGD.  
 
Table 3-9: WWTP Design Flows for Subalternative A-1 

Parameter Projected Wastewater Flow (gpd) Design Flow (MGD) 

Average Weekday Flow 354,000 0.36 

Peak Weekend Flow 708,000 0.72 
Notes: 
1. gpd = gallons per day 
2. MGD = millions of gallons per day 
 
Traditional wastewater treatment options, such as primary clarifiers, activated sludge, 
conventional filtration, and disinfection, were considered as wastewater treatment plant options.  
However, due to space and location considerations, a wastewater treatment facility based on a 
membrane bioreactor treatment process (MBR) was assumed for Subalternative A-1. 
 
The proposed MBR can respond well to significant diurnal changes in influent flow over the 
course of the day.  For example, a typical MBR process can increase its average day flow by a 
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factor of 1.25 for 3 days or by a factor of 2.0 for one day.  Typically, a combination of the 
equalization volume and treatment rates is used to handle daily fluctuations and peak events.  
For this project, an equalization volume equal to 15% of the average day influent (54,000 
gallons) will maintain a constant treatment rate during the average day (weekday), and the 
treatment rate can be increased by a factor of 2.0.   
 
Raw or untreated wastewater may be diverted to an emergency storage basin (ESB) during an 
event with exceedingly high influent flows, treatment process upset, significant mechanical 
failure, routine maintenance, systems repair, or if effluent quality did not meet minimum 
standards.  The volume of the ESB can range from a minimum of 8 to 24 hours at average day 
flow.  Eight hours would be sufficient for most routine maintenances and repairs.  Twenty four 
hours of storage can handle an extremely high flow event or significant upset or failure.  ESB 
volume is also dictated by the acceptable level of risk, capital cost, and the available space.  For 
this project 12 hours of storage is provided, which is equivalent to approximately 180,000 
gallons.  The ESB would be constructed with a common wall to the MBR process to allow for 
the overflow of peak flows from headworks, distribution channels, and process trains into the 
ESB by gravity.   
 

3.3.1 Wastewater Facility Requirements 
This section identifies preliminary wastewater collection, wastewater treatment, discharge, and 
reclaimed water facilities required to manage wastewater generated by the proposed 
Subalternative A-1.  The overall wastewater facilities will be located based on the final design of 
Subalternative A-1 facilities.  All of the recommended wastewater facilities described in this 
section are preliminary, and should be used for planning purposes only.  The process for the 
wastewater treatment plant is shown in Figure 3-5. 
 
The backbone of the wastewater collection system will be a sewage transmission pipeline from 
the Project to the headworks of the wastewater treatment plant.  It is likely that a duplex wet well 
sewage lift station with a standby pump will be required to convey sanitary sewage to the 
treatment plant.  Recommended design criteria for the lift station are shown in Table 3-10.  The 
lift station should be designed to lift the maximum daily flow with one pump out of service. 
 
Table 3-10: Recommended Sanitary Sewage Lift Station Design Criteria 

Parameter Value 

Purpose Lift raw water to WWTP facilities 

Type Submersible non-clog centrifugal 

Quantity Three (2 duty, 1 standby) 

Controls Constant speed, level switch start and shutoff 

 
The headworks for the wastewater treatment plant would typically include influent flow 
measurement, bar and fine screens, and any required grit removal facilities.  Due to the sources 
and quality of the wastewater, it is not expected that grit removal facilities are required at this 
time.  However, fine screens are required to protect excessive fouling of the MBR membranes.  
The raw influent would be pumped by the collection system pump station through the 
headworks facility.  After flow measurement, influent would be routed to a covered headworks 
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influent box for distribution to two influent channels.  During normal operation, one channel 
would be in-service, with the other available as a standby.  Slide gates would control flow to 
each channel.  Each headworks channel would be sized to match the hydraulic capacity of the 
plant.  Table 3-11 shows some of the design criteria for the headworks facility. 
 
Table 3-11: Headworks Design Criteria 

Parameter Value 

Screening 
facilities 

Enclosed cylindrical screen with 3-mm circular perforations, integral shaftless helical 
scraper/conveyor and compactor, mechanical washer to break up fecal material 

Metering 
facilities Magnetic flow meter on influent pipe 

Odor control Corrosion resistant plate covered channels, soil filter 

Control Continuous operation 

 
Sewage would travel from the headworks to the MBRs within an enclosed influent distribution 
force main.  The force main would pass through headworks to an influent splitter box that would 
evenly distribute the flow to the two MBR process trains.  Sluice gates would be provided to 
isolate basins for maintenance.  Each MBR process train is divided into three sections; an 
anoxic section, and an aerobic section, and a membrane section containing the immersed 
membranes.  The proposed design criteria for MBRs are shown in Table 3-12. 
 
Table 3-12: MBR Design Criteria 

Parameter Value 

Design Flows 

Average daily flow: 0.36 MGD 

Peak daily flow: 0.72 MGD 

MBR process trains: 2 

Process train basins: Anoxic basin, aeration, microfiltration membrane (all basins concrete) 

Membrane Type: Hollow fiber or flat-plate, outside-in flow 

Hypochlorite solution strength: 5% 

 
Within the anoxic basin, the influent is mixed with mixed liquor (the mixture of activated sludge, 
water, and organic matter undergoing treatment) in a tank with a dissolved oxygen content 
equal to zero.  The mixed liquor is pumped back to the anoxic basin from the immersed 
membrane section of the MBR.  The introduction of new influent wastewater to the basin 
provides a substrate for the return activated sludge to respire and synthesize.  The lack of 
dissolved oxygen in the basin facilitates nitrification and denitrification.   
 
The mixed liquor produced by the anoxic basin would flow by gravity to the adjacent aeration 
basin.  The aeration basin differs from the anoxic basin in that this basin contains dissolved 
oxygen, which is introduced to the tank through a series of fine bubble diffusers, connected by 
headers and pumped by a series of blowers.  The dissolved oxygen is required to convert 
dissolved organic material into a filterable solid material.  Aeration reduces the BOD and the 
produces a filterable flocculent. 
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The microfiltration membranes have a nominal pore size between 0.1 – 0.4 microns.  Suction is 
used to force water (permeate) through the membrane into the hollow center and to the 
disinfection process.  The mixed liquor that is not forced through the membrane is recirculated 
back to the anoxic zone.  A portion of this recirculated mixed liquor is wasted to the belt press 
for dewatering and disposal.     
 
Each MBR train contains one permeate pump to force water through the membrane, and there 
is one standby permeate pump for the overall process that can draw from either train.  These 
pumps can also pump permeate to the backpulse tanks, where water is stored in order to 
backwash the membrane.  The permeate pumps also function as backpulse pumps, which 
pump permeate from the permeate tanks back to the membranes, and keep solids from 
accumulating on the membrane surface.  The membranes are typically backwashed every 15 
minutes, and each backwash lasts about two minutes.  The entire backwash process is 
controlled by a programmable logic controller (PLC), which operates automatic control valves 
and isolates the membranes from the permeate pumping process.  Sodium hypochlorite and/or 
citric acid is typically injected into the backpulse flow to facilitate membrane cleaning, and 
prevent regrowth in the membrane modules.   
 
A number of pumps, blowers, chemical storage, chemical metering, control, and electronic 
facilities are required in order to operate the MBR process.  These are typically located in a 
building near the MBR process.  It is also possible for an operations building to be constructed, 
which could house plant controls, the motor control center, blowers for the MBR process, 
maintenance facilities, a laboratory, and offices/space for staff.  During design development, 
these facilities will be further defined.  Biosolids are a by-product of the MBR process; biosolids 
would be trucked off-site and disposed of in an approved facility.  Figure 3-3 shows the 
proposed electrical, controls, and operations building, and the solids handling building.  
 
Disinfection to meet discharge and reclamation virus and coliform water quality standards would 
be provided by constructing an ultraviolet (UV) disinfection system adjacent to the MBR.  UV 
disinfection facilities are typically contained within a long, narrow steel channel tank, with banks 
of UV lamps situated in a laminar flowing channel.  A weir would control the water level in the 
channel, ensuring that the lamps are always submerged.  Each UV lamp emits a light with a 
specific wavelength that is capable of inactivating bacteria and virus, preventing them from 
reproducing.  A proposed location for UV facilities is shown adjacent to the MBR tanks on 
Figure 3-3.  Table 3-13 shows a summary of the recommended UV Disinfection design criteria 
for a typical channel UV system.   
 
Table 3-13: UV Disinfection Design Criteria 

Parameter Value 

Lamp location Submersed or In-line 

Type of lamps 2020W medium pressure UV lamps 

Transmittance 65% through quartz sleeve 

Flow metering Magnetic flow meter 

 
Though the UV facilities would be designed to disinfect the treated wastewater, they do not 
continue to disinfect the wastewater after it leaves the UV channel.  In order to prevent regrowth 
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of bacteria in the reclaimed water distribution system, sodium hypochlorite is typically added in 
small quantities.  The introduction of this chemical creates a residual concentration of chlorine 
that persists in the reclaimed water, and ensures that it is safe to use after it leaves the 
wastewater treatment facility.  Typical reclaimed water distribution systems require at least a 
positive chlorine residual at the point of use, and the dosing of sodium hypochlorite will be 
adjusted to meet this goal.  A dose of 2-3 mg/L for reclaimed water used for on-site irrigation, 
cooling, or toilet/urinal flushing.  Chlorine would be dosed at a location downstream of the UV 
disinfection facilities, and before reclaimed water is pumped to the reclaimed water storage 
tank.   
 
Chlorine is a very common disinfectant in the treatment and disinfection of wastewater.  Sodium 
hypochlorite is used throughout the wastewater industry for chlorine disinfection, and when used 
in accordance with that chemical's MSDS, is safe for this purpose. 
 

3.3.2 Operator Certification Requirements 
On trust land, the EPA has jurisdiction but it may follow state guidelines for operator 
certification.  This section contains a brief description of the expected operator certification 
requirements for the facility.  A detailed description of the operations and maintenance program 
will be prepared following completion of the wastewater treatment plant design. 
 
Florida statutes require anyone who operates a drinking water treatment plant or a domestic 
wastewater treatment plant to be licensed by FDEP.  Beginning May 1, 2011, licensure for 
Water Distribution System Operators becomes mandatory.  To qualify for licensure an applicant 
must meet minimum educational and work experience requirements for each class of license.  A 
passing score is required on the exam for the type and level license desired (FDEP, 2011d). 
 
Domestic wastewater treatment facilities which are required to provide full treatment and 
disinfection shall be staffed by a Class C or higher operator 24 hours per day, 7 days per week. 
The lead/chief operator shall be at minimum Class A, per F.A.C. 62-699.  
 

3.4 Reclaimed Water 
Reclaimed water is treated wastewater that has received, at a minimum, secondary-level 
treatment and basic disinfection at a wastewater treatment facility.  There are three stages of 
wastewater treatment: primary, secondary, and advanced (sometimes called tertiary treatment).  
During primary treatment, suspended solids are removed by screening and settling.  The water 
is then subjected to secondary treatment where biological decomposition reduces complex 
organic material into simpler forms.  The water is then separated from any remaining organic 
material and then either disinfected (often by chlorination) and directly discharged, reused, or 
subjected to advanced treatment.  Advanced treatment facilities further remove solids, organic 
material, nutrients, or other chemicals using physical, chemical, or biological processes.  After 
advanced treatment the water is then disinfected before being discharged (typically to rivers, 
lakes, or coastal waters) or reused (Martinez and Clark, 2009). 
 
It is expected that the wastewater treatment plant will produce reclaimed water suitable for on-
site reuse.  On trust land, the EPA would regulate the use of reclaimed water but it may follow 
state guidelines for reclaimed water use.  For the range of uses considered for this project, it 
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would be expected that the wastewater treatment plant would need to produce disinfected 
advanced (tertiary) treatment reclaimed water in accordance with Chapter 62-610 of the F.A.C.  
Treatment requirements vary depending on how reclaimed water is to be used.  For landscape 
irrigation, toilet flushing, and fire protection: secondary treatment, filtration, and high-level 
disinfection is required (Section III, Chapter 62-610 of the F.A.C.).  For cooling water: secondary 
treatment and basic disinfection is required (Section VII, Chapter 62-610 of the F.A.C.).   
 
Both reclaimed water and other water conservation measures would be utilized maximized to 
the extent outlined in the Main Street Design Standards (Coconut Creek, 2008).  The 
experience of other similarly sized entertainment facilities has shown that water demands can 
be significantly reduced when reclaimed water is introduced as an alternative water supply 
source.  Water supply requirements, including the use of reclaimed water, were calculated 
assuming reclaimed water would be used for toilet flushing, landscape irrigation.  No information 
was provided on cooling towers, but that would be another potential use for reclaimed water. 
 

3.4.1 Reclaimed Water Facilities 
The overall reclaimed facilities will be located based on the final design of the facilities for 
Subalternative A-1.  All of the recommended water supply facilities described in this Section are 
preliminary, and should be used for planning purposes only.   
 
It is assumed that reclaimed water would be used for exterior landscape irrigation and toilet 
flushing.  To provide reclaimed water for these purposes, the Project irrigation systems and 
plumbing supplying the toilets would be separately plumbed to prevent the cross-connection of 
potable and reclaimed water supplies. 
 
Based on preliminary estimates of reclaimed water demand, it is estimated that the reclaimed 
water storage tank volume would be approximately 146,000 gallons, which is equivalent to the 
peak day demand plus a factor of safety.  Table 3-14 presents the proposed reclaimed water 
storage tank design criteria. 
 
Table 3-14: Reclaimed Water Storage Tank Design Criteria 

Parameter Value 

Approximate size 0.15 MG 

Approximate diameter 28 feet 

Approximate height 32 feet 

Construction Welded steel 

 
The on-site reclaimed water reuse facilities will be designed to ensure that compliance with all 
applicable standards.  Typical on-site design requirements include:  reclaimed water irrigation 
facilities marked in a purple color; signage informing the public reclaimed water is used; 
pipelines in separate trenches a minimum distance away from other water pipelines; and 
labeling of reclaimed water valves, boxes, and sprinkler heads.  The interior plumbing system 
will have to be plumbed separately from the building‟s potable water system, and contain no 
cross connections.  The dual plumbing piping systems must be distinctly marked and color-
coded. 
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Two separate reclaimed water pump stations are required for the reclaimed water facilities.  All 
required pump sizes and the configuration would be determined during design.  However, the 
strategy described below assumes reclaimed water is produced and maximized on-site. 
 
The first pump station would pump water from the wastewater treatment plant to the reclaimed 
water storage tank.  This pump station is expected to be a low head pump station that fills the 
reclaimed water tank to provide system storage.   
 
The second pump station would pump disinfected effluent from the reclaimed water storage 
tank to the reclaimed distribution system for toilet flushing and landscape irrigation.  This pump 
station would likely need to be a high head pump station to supply reclaimed water to the 
irrigation system at pressure, and will include multiple duty pumps and one standby pump.  
Pressure would be maintained in the distribution system by a hydropneumatic tank.  
 

3.5 Effluent Disposal  
The wastewater effluent will be discharged either by surface water discharge under the National 
Pollution Discharge Elimination System (NPDES) Program or Class 1 injection well under the 
EPA Underground Injection Control (UIC) Program.  The regulatory background is provided for 
each in this section. 
 

3.5.1 Surface Water Discharge  
Surface water disposal consists of discharge of treated municipal wastewater into estuaries, 
lagoons, canals, rivers, or streams.  Discharge into canals is the predominant form of surface-
water discharge, though discharges into estuaries are also permitted.   
 
The NPDES program is a federal program established by the Clean Water Act (CWA) to control 
point source and stormwater discharges.  Under Section 402 of the CWA, any discharge of a 
pollutant from a point source to surface waters (i.e. the navigable waters of the United States or 
beyond) must obtain an NPDES permit.  The NPDES permit requires compliance with both 
technology-based as well as surface water quality standards (e.g., Water Quality Based Effluent 
Limitations [WQBELs]).   
 
In 1995, the Florida Department of Environmental Protection's (Florida DEP) Office of 
Wastewater Management received authorization from the U.S. Environmental Protection 
Agency (EPA) to administer the NPDES wastewater program in Florida.  Since that time, federal 
NPDES permit requirements for most wastewater facilities or activities (domestic or industrial) 
that discharge to surface waters are incorporated into a state-issued permit (FDEP, 2011c). 
 
The most probable point of surface water discharge would be into the canal system, which is 
located throughout the State of Florida.  The existing canal system eventually empties into the 
Atlantic Ocean.  The proposed project site does not connect directly into the existing canal 
system.  The nearest POCs to the canal system are over three miles from the project site.  The 
northern discharge point is 3.5 miles to the north along SR 7 (HWY 441) north the intersection 
of Loxahatchee Road (HWY 827) and SR 7.  The southern discharge point is 3.4 miles to the 
south of the project site along SR 7 (HWY 441) between the cross streets West Atlantic 

http://www.epa.gov/cgi-bin/epalink?logname=epahome&referrer=quickfinder&target=http://www.epa.gov/lawsregs/laws/index.html#cwa
http://www.dep.state.fl.us/water/wqssp/index.htm
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Boulevard and Southgate Boulevard.  Discharging effluent to either canal would require 
construction of piping in public streets, which falls under the jurisdiction of both the State of 
Florida and local jurisdictions.  Other municipalities in the State of Florida that have considered 
surface water discharge as a means of effluent disposal have abandoned the option mentioning 
that “Although as surface water discharge is theoretically permittable under the existing rules 
and regulations, it was considered to be a formidable and costly review process of 
approximately two years, with low prospect of a successful resolution” (FWR, 2000).   
 
Discharge to a canal located on state lands would require the STOF to obtain permits and/or 
easements to allow for construction of three miles of effluent pipeline.  Additionally, an NPDES 
permit issued by the Florida DEP would be required.    
 

3.5.2 Injection Well 
An injection well would inject treated wastewater into the Floridan aquifer.  For on-site 
discharge, an injection well would be located near the wastewater treatment facilities, as shown 
in Figure 3-3.  This minimizes the amount of piping required from the MBR to the injection well.   
 
The upper and lower Floridan aquifers are 1,000 to 2,500 feet deep.  The upper Floridan aquifer 
is separated from the Biscayne aquifer by impermeable clayey layers (NRPMD, 2009).  In 
Broward County, the quality of the water in the Floridan Aquifer is not as good as water from the 
Biscayne Aquifer.  While the Floridan Aquifer is the major source of water in other parts of the 
state, its use is limited in South Florida because it is brackish (Broward County, 2011). 
 
The EPA regulates the construction, operation, permitting, and closure of injection wells that 
place fluids underground for storage or disposal.  Because the injection well would be located 
on Trust land, Region 4 of the EPA would have jurisdiction.  The UIC oversees the operation of 
injection wells to prevent contamination of underground sources of drinking water (USDW).  The 
Project injection well discharge falls under the Class 1 well category, which is for injection into 
deep, isolated rock formations that are thousands of feet below the lowermost USDW (EPA, 
2011 and EPA, 2011b).  
 
Injection wells are the most common form of effluent disposal in Florida.  The Floridan aquifer, 
which is the aquifer in which the effluent disposal via an injection well would take place, extends 
below the entire project site and much of the region.  Therefore, it is likely that this disposal 
method will be feasible for the Project.  This method is preferable over the surface water 
alternative because it would be on-site and as such only subject to the federal regulations as 
dictated by the EPA.   
 

3.6 Sludge Disposal 
It is anticipated that biosolids produced by the project‟s wastewater treatment plant will be taken 
to an off-site landfill in accordance with all regulatory requirements.  Prior to off-site disposal, 
biosolids will be dewatered using a belt filter press.  The dewatered sludge, also known as cake, 
would be periodically hauled to a Class III landfill for disposal.  Although the solids handling 
building containing the dewatering equipment that produces biosolids is on-site, the F.A.C. will 
have jurisdiction over biosolids disposal off-site. 
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Recent amendments to the biosolids chapter of the F.A.C. require:  a „Treatment Facility 
Biosolids Plan‟ be prepared; a „Treatment Facility Biosolids Annual summary‟ be prepared; 
minimum quarterly monitoring be conducted; and biosolids generation and hauling records be 
maintained.      

3.7 Subalternative A-1 Summary 
Subalternative A-1 is similar in size and program to the preferred project, Alternative A, but 
differs in that the water and wastewater facilities for Subalternative A-1 would be handled on-
site.   
 
Two groundwater wells screened approximately 100 to 200 feet below ground surface in the 
Biscayne aquifer would provide the water supply; water would be treated and then stored in a 
potable water tank.  An MBR advanced treatment plant would treat wastewater generated by 
the project and produce reclaimed water suitable for re-use in irrigation, cooling towers, and 
toilet flushing.  Storage tanks, dewatering equipment, and disinfection are some ancillary 
facilities that would be necessary.  An on-site injection well that injects into the Floridan aquifer 
at over 1,000 feet below ground surface would provide disposal in close proximity to the plant 
for effluent that is not re-used. 
 
Table 3-15: Subalternative A-1 Key Design Parameters 

Parameter Value 

Water Demand 635,000 gpd 

Potable Water Tank 1.7 MG 

WWTP Design Flow 0.72 MGD 

Reclaimed Water Tank 0.15 MG 
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SECTION 4: ALTERNATIVE B 

This section presents the requirements for on-site water and wastewater treatment associated 
with Alternative B.  Alternative B is similar to Subalternative A-1 in that water and wastewater 
treatment will be handled on-site.  However, Alternative B represents a reduced intensity 
version of Subalternative A-1.  A map showing Alternative B is included as Figure 4-1. 
 

4.1 Water Demands and Supply 
Preliminary projections of the water supply needed to reliably meet water demand for Alternative 
B are summarized in Table 4-1.  These projections are based on the Broward County flow 
rates.  These numbers are preliminary and are for planning purposes only.   
 
Table 4-1: Projected Water Demands for Alternative B 

Project Component Quantity Units Unit Flow Average Day Flow 
(gpd) 

Hotel  500 rooms 243 gpd/room 122,000 

Hotel Lobby 10,300 sf - - 

Dining / Restaurants 47,600 sf 699 gpd/1,000 sf 33,000 

Retail 68,200 sf 346 gpd/1,000 sf 24,000 

Back-of-House 67,800 sf 178 gpd/1,000 sf 12,000 

Circulation 20,900 sf - - 

Spa 11,200 sf 154 gpd/1,000 sf 2,000 

Club / Lounge 19,500 sf 346 gpd/1,000 sf 7,000 

Conference Facility 80,900 sf 172 gpd/1,000 sf 14,000 

Showroom Facility 31,300 sf 172 gpd/1,000 sf 5,000 

Restrooms3 7,400 sf - - 

Outdoor Terrace - sf 346 gpd/1,000 sf - 

Valet  2,000 sf - - 

Vestibule 2,700 sf - - 

Parking Structure (6 levels) 2,250 sf - - 

Water/Wastewater Treatment Plant 18,700 sf 103 gpd/1,000 sf 2,000 

Fire / Police Station 20,000 sf 178 gpd/1,000 sf 4,000 
Average Day Demand 225,000 
Average Day Demand with 15% Contincency 259,000 
Maximum Day Demand1 355,000 
Peak Hour Demand2 588,000 
Notes:  
1. Maximum Day factor 1.37 
2. Peak Hour factor 2.27 (Broward County Guidelines, Appendix B). 
3. Water demands associated with the restrooms are accounted for in the demand calculation for the project component 

immediately adjacent to each restroom. 
4. gpd = gallons per day 



SEMINOLE TRIBE OF FLORIDA FEE-TO-TRUST PROJECT 
 WATER AND WASTEWATER FEASIBILITY STUDY 

MAY 2011 
PAGE 26 OF 34 

HydroScience Engineers, Inc. 

 

 
See Section 3.2, Water Supply, for a discussion of the groundwater aquifer and groundwater 
quality.   
 
The water supply for Alternative B would be supplied by two on-site wells.  The projected water 
demand for Alternative B is the maximum day demand summarized below in Table 4-2.  Since 
water is lost during treatment, water supply requirements for raw water prior to treatment must 
account for these losses.  Treatment losses are expected to be approximately 15%, so the 
minimum firm recommended water supply below is 15% greater than the demand in Table 4-2, 
listed below in the first column.  The on-site facilities are shown in Figure 4-2.  The anticipated 
well capacity, location, treatment, and operating strategy would be developed further during the 
design phase. 
   
Table 4-2: Projected Water Demand Requirements for Alternative B 

Water Demand without Reclaimed 
Water (gpm) 1,2 

Water Demand with Reclaimed 
Water (gpm) 3 

Minimum Recommended Firm Water 
Supply (gpm) 4 

355,000 299,000 408,000 
Notes: 
1. gpd = gallons per day. 
2. Maximum day demand, Table 4-1. 
3. Reclaimed water demand of 56,000 gpd subtracted from 355,000 gpd. 
4. Water demand without reclaimed water increased 15% to account for losses during water treatment. 
 

4.1.1 Water Facility Requirements 
See Section 3.2.1, Water Facility Requirements, for a detailed description of the type of water 
facilities required to supply water to the project for Alternative B.  Table 4-3 summarizes the 
water storage tank and pump station requirements Alternative B.   
 
Table 4-3: Recommended Water Storage Tank and Pump Station Design Criteria 

Parameter Value 

Water Storage Tank 

Approximate size 1.4 MG 

Approximate diameter 77 feet 

Approximate height 40 feet 

Construction Welded steel 

Potable Water Pump Station 

Low service pump number 3 (2 duty, 1 stand-by) 

Low service pump type Variable speed turbine 

High service pump number 2 

Hydro pneumatic tank approximate size 2,000 gallons 
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4.2 Wastewater  
The projected wastewater flows for Alternative B are identified in Table 4-4.  These projections 
are based on the profile of Alternative B identified in the EIS. 
 
Table 4-4: Projected Wastewater Flows for Alternative B 

Project Component Quantity Units Unit Flow Average Day Flow 
(gpd) 

Hotel  500 rooms 217 gpd/room 109,000 

Hotel Lobby 10,300 sf - - 

Dining / Restaurants 47,600 sf 624 gpd/sf 30,000 

Retail 68,200 sf 138 gpd/sf 9,000 

Back-of-House 67,800 sf 159 gpd/sf 11,000 

Circulation 20,900 sf - - 

Spa 11,200 sf 138 gpd/sf 2,000 

Club / Lounge 19,500 sf 309 gpd/sf 6,000 

Conference Facility 80,900 sf 153 gpd/sf 12,000 

Showroom Facility 31,300 sf 153 gpd/sf 5,000 

Restrooms3 7,400 sf - - 

Outdoor Terrace - sf 309 gpd/sf - 

Valet 2,000 sf - - 

Vestibule 2,700 sf - - 

Parking Structure (6 levels) 2,250 spaces - - 

Water Treatment Plant 18,700 sf 92 gpd/sf 2,000 

Fire / Police Station 20,000 sf 159 gpd/sf 3,000 

Total Wastewater Generated, Average Day Flow 189,000 

Total Wastewater Generated, Average Day Flow with 15% Contingency 217,000 

Total Wastewater Generated, Peak Weekend Flow2 434,000 
Notes:  
1. Peak factor 3.50 (Broward County Guidelines, Appendix B). 
2. Peak factor 2.0 (based on the close proximity of WWTP, short pipe runs, and new pipe). 
3. Wastewater flows associated with the restrooms are accounted for in the project component immediately adjacent to each 

restroom. 
4. All flow values were rounded to the nearest 1,000 gpd. 
5. gpd = gallons per day 
6. gpm = gallons per minute 
 
See Table 3-8 and Section 3.3, Wastewater, for a description of the anticipated wastewater 
quality generated by Alternative B.  Based on the wastewater generation rates identified in 
Table 4-4, any wastewater treatment facility must have the capability to treat and/or convey the 
project‟s maximum peak day flows of approximately 434,000 gpd.  Based on this peak day flow, 
Table 4-5 identifies the proposed design flows for the WWTP.   
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As described in Section 3.3, Wastewater, the design flows are higher than the projected flows in 
order to provide a safety factor for design to account for the typical diurnal variation.   
 
Table 4-5: WWTP Design Flows for Alternative B 

Parameter Projected Wastewater Flow (gpd) Design Flow (MGD) 
Average Weekday Flow 217,000 0.22 

Peak Weekend Flow 434,000 0.44 
gpd = gallons per day 
 
The wastewater treatment facilities for Alternative B must be designed with a wastewater 
treatment capacity of 0.44 MGD.  
 

4.2.1 Wastewater Facility Requirements 
See Section 3.3.1, Wastewater Facility Requirements, for a detailed description of the type of 
wastewater facilities required to treat the wastewater generated by the project for Alternative B.  
Table 4-6 summarizes the reduced capacity membrane bioreactor design criteria for Alternative 
B. 
 
Table 4-6: MBR Design Criteria 

Parameter Value 

Design Flows 

Average daily flow: 0.22 MGD 

Peak daily flow: 0.44 MGD 

MBR process trains: 2 

Process train basins: Anoxic basin, aeration, microfiltration membrane (all basins concrete) 

Membrane Type: Hollow fiber or flat-plate, outside-in flow 

Hypochlorite solution strength: 5% 
gpd = gallons per day 
 
The expected volume for equalization is 33,000 gallons.  This will moderate the peak day flows 
in the WWTP. 
 

4.2.2 Operator Certification Requirements 
See Section 3.3.2, Operator Certification Requirements, for a description of operator 
qualifications.  Operator qualifications will not differ for either Subalternative A-1 or Alternative 
B. 
 

4.3 Reclaimed Water 
See Section 3.4, Reclaimed Water, for a detailed description of the reclaimed water facilities 
required to maximize reclaimed water use for Alternative B.  Table 4-7 summarizes the reduced 
capacity water storage and pump station design criteria for Alternative B. 
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Table 4-7: Reclaimed Water Storage Tank Design Criteria 

Parameter Value 

Approximate size 0.10 MG 

Approximate diameter 23 feet 

Approximate height 32 feet 

Construction Welded steel 

 

4.4 Effluent Disposal  
The methods of effluent disposal for Alternative B are the same as for Subalternative A-1.  See 
Section 3.5, Effluent Disposal, for a description of the alternatives.  An injection well is 
preferable over the surface water alternative because it would be on-site and as such only 
subject to the federal regulations as dictated by the EPA.  Additionally, obtaining over three 
miles of pipeline easements and an NPDES permit in order to construct a surface water 
discharge would likely be more difficult, costly, and time intensive to complete.    
 

4.5 Sludge Disposal  
See Section 3.6, Sludge Disposal, for a detailed description of the sludge disposal facilities and 
recent changes to the sludge disposal requirements of the State of Florida.  The facilities 
required for Alternative B will the same as those required for Alternative A-1, with reduced 
capacity. 
 

4.6 Alternative B Summary 
The water and wastewater facilities for Alternative B would be on-site.  Two groundwater wells 
screened approximately 100 to 200 feet below ground surface in the Biscayne aquifer would 
provide the water supply; water would be treated and stored in the potable water tank.  An MBR 
advanced treatment plant treats wastewater generated by the project and produces reclaimed 
water suitable for re-use in irrigation, cooling towers, and toilet flushing.  Storage tanks, 
dewatering equipment, and disinfection are some ancillary facilities that will be necessary.  An 
on-site injection well that injects into the Floridan aquifer at over 1,000 feet below ground 
surface provide disposal in close proximity to the plant for effluent that is not re-used. 
 
Table 4-8: Alternative B Key Design Parameters 

Parameter Value 

Water Demand 408,000 gpd 

Potable Water Tank 1.4 MG 

WWTP Design Flow 0.44 MGD 

Reclaimed Water Tank 0.10 MG 
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SECTION 5: RECOMMENDATIONS 

The following preliminary recommendations with respect to the proposed Project alternatives 
are based on the analysis in this feasibility study.  With Alternative A as the preferred 
alternative, these recommendations are specific to that alternative. 
 

5.1 Water  
Connect to City of Coconut Creek in accordance with the agreement that the STOF and the City 
entered into January 2011 for the City to provide the Project with water service adequate to 
supply:   
 
 Maximum water demand of 371 gpm 
 Peak hour demand of 615 gpm 
 
While an on-site water treatment plant is expected to provide potable water in the supply and 
quantity required for the project, the cost to construct, permit, operate, and maintain these 
facilities will far outweigh the benefit of operating independent of the City. 
 

5.2 Wastewater 
Connect to City of Coconut Creek in accordance with the agreement that the STOF and the City 
entered into January 2011 for the City to provide the Project with wastewater service adequate 
for:   
 
 Average day flow with 15% contingency of 0.342 MGD 
 Peak day flow of 1.197 MGD 

 
While an on-site wastewater treatment plant would provide the Tribe with treatment and 
disposal of the wastewater generated by the project, it is not the preferred option.  The cost to 
construct, permit, operate, and maintain these facilities will far outweigh the benefit of operating 
independent of the City. 
 

5.3 Reclaimed Water 
If reclaimed water is to be used in the future for toilet flushing, then it is recommended that dual 
plumbing be installed when the Project is constructed.  When City reclaimed water lines are 
extended to the Project, and the Project can connect to these lines, it is recommended that:  
 
 The Project‟s landscape irrigation system be connected to reclaimed water  
 The Project‟s dual plumbed lines for the toilets and urinals be connected to reclaimed water 
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City of Coconut Creek Utilities Agreement 
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APPENDIX B 
Broward County Guidelines for Determining Ability to  

Provide Potable Water and Sanitary Sewer Service 



 



Department of Public Works & Transportation • Water & Wastewater Services

WATER & WASTEWATER ENGINEERING DIVISION 
2555 West Copans Road • Pompano Beach, Florida 33369 • 954-831-0745 • FAX 954-831-0798/0925

GUIDELINES FOR DETERMINING ABILITY TO PROVIDE 
POTABLE WATER AND SANITARY SEWER SERVICE 

Date Issued:  January 18, 2007 
Date Previously Issued: April, 2003 

Date First Issued: July, 2001

Broward County’s Water and Wastewater Services (WWS) must determine its ability to 
provide the appropriate level of service to potential potable water and/or sanitary sewer 
customers.  Tables 1 and 2 contain potable water and sanitary sewer level of service 
standards, respectively. 

Table 1 - Potable Water Level Of Service Standards 

Facility Level Of Service Standard 

Raw Water Supply and Treatment Plant Maximum Day 

Distribution System The most stringent of: 
(1) Peak Hour at 45 psi residual pressure, or 
(2) Maximum Day Plus Fire Flow at 25 psi residual pressure.

Table 2 - Sanitary Sewer Level Of Service Standards 

Facility Level Of Service Standard 

Treatment Plant and Effluent Disposal Average Day 

Collection System Peak Hour 



Often, the demand from a potential customer is so small that an engineering analysis is not 
necessary to determine if WWS can provide the appropriate level of service.  For example, 
an engineering analysis would not be necessary to connect one single family residence or a 
fire hydrant to the system. Other times, either because of the amount of demand, or the 
location in the system, an engineering analysis is necessary. 

WWS reserves the right to perform an engineering analysis when it deems the analysis 
necessary.  The analysis will follow the guidelines contained herein. 

These Guidelines are based on a combination of information from the 2002 WWS Retail 
Master Plan, a 1995 customer usage study conducted by WWS and flow projections to the 
year 2025, completed in March, 2003 and based upon the 2000 census and resulting 
population projections. 

WWS’ commitment to provide service to new customers occurs when the potential 
customer pays certain fees and charges. 

No guideline can cover all varying circumstances, so WWS reserves the right to act in the 
best interest of its existing customers. 

POTABLE WATER

Determining WWS’ ability to serve a potential potable water customer starts with calculating 
average day demand for the potential customer.

Average Day Demand

Table 3 will be used to calculate average day demand, in gallons per day (gpd). 

Table 3 - Potable Water Average Day Demands 

Type of Use Unit Demand
(gpd/unit)

Bar, Cocktail Lounge 1000 SF of gross building area 346

Condominium, Apartment each 225

Day Child Care 1000 SF of gross building area 177



Type of Use Unit Demand
(gpd/unit)

Fast Food Service 1000 SF of gross building area 967

Gas Station (fueling only) fuel pump 154

Hotel (with restaurant and/ or meeting rooms) rental room 243

Hotel (without restaurant and/ or meeting 
rooms)

rental room 71

Laundry and/ or Dry Cleaning (staff operated 
machines)

1000 SF of gross building area 776

Laundry and/ or Dry Cleaning (coin operated 
machines)

1000 SF of gross building area 2425

Merchandising 1000 SF of gross building area 154

Mobile Home lot 157

Movie Theater seat 3

Office 1000 SF of gross building area 178

Place of Worship 1000 SF of gross building area 146

Restaurant 1000 SF of gross building area 699

School student 12

Self Service Storage 1000 SF of gross building area 19

Single Family Residential each 280

Vehicular Repair 1000 SF of gross building area 132

Warehouse (mixed use) 1000 SF of gross building area 103

Warehouse (homogeneous, bulk storage) 1000 SF of gross building area 50

Source: 1995 Usage Study of WWS customers, 
Retail Master Plan (1995 usage) and 

 2003 Flow Projections of Year 2025 Demands Based on 2000 Census. 
Normal landscape irrigation requirements are included.
WWS reserves the right to develop similar values for other specific types of use not listed above.

Raw Water Supply and Water Treatment Plant

The potable water average day demand calculated above is multiplied by a factor from 
Table 4 to determine maximum day demand, the level of service condition for raw water 
supply and water treatment plants.  WWS operates four independent water systems, called 



Districts, and each District has its own factor. 

Table 4 - Potable Water Maximum Day Factors 

Factor District
1

District
2

District
3A

District
3BC

Maximum Day To Average Demand Factor 1.33 1.37 *** ***

Source: Analysis of plant flow from 1997 thru 2003
Normal landscape irrigation requirements are included in these maximum day factors. 
*** Raw water supply and water treatment plant supplied by the City of Hollywood.

Any analysis of available capacity must include prior commitments to serve permitted but 
not yet constructed developments, as well as existing customer flow. Therefore, the sum of 
existing customer maximum day flow, prior commitments and potential customer maximum 
day flow is compared to the facility’s permitted capacity. 

Example: Existing customer average day flow  = 4,000,000 gpd  
Prior commitments average day flow = 1,000,000 gpd 
Potential customer average day flow =    500,000 gpd
Total average day flow             = 5,500,000 gpd 
Times maximum day factor of 1.36  = 7,480,000 gpd 

Facility permitted capacity  = 8,000,000 gpd 

Existing customer flow plus prior commitments plus potential customer maximum day 
demand equals 7,480,000 gpd, which is less than the facility’s permitted capacity of 
8,000,000 gpd. Therefore, WWS can provide the appropriate raw water supply and water 
treatment plant level of service to this potential customer. 

Water Distribution System

Detailed analysis of the distribution system may be done by WWS when WWS reviews 
detailed engineering issues with the developer as part of WWS’ developer coordination 
process.  Distribution system issues are not considered in WWS’ earlier reviews, since the 
nature of the distribution system changes over time as improvements are made. A potential 
customer must make whatever distribution system improvements are necessary to provide 
the required level of service in order to proceed with their project. 

Before the distribution system analysis can begin, the development plan must be detailed 
enough to be able to use Table 3 – Potable Water Average Day Demands to calculate the 
potential customer’s average day demand. The potential customer’s average day demand 
will be increased by 50% for use in distribution system analysis and sizing.  The increased 
average day demand is then multiplied by a peak factor from Table 5 to determine 
maximum day and peak hour demand.



Table 5 – Potable Water Peaking Factors 

Factor District
1

District
2

District
3A

District
3BC

Maximum Day To Average Demand Factor 1.33 1.37 1.45 1.48

Peak Hour To Average Demand Factor 1.73 2.27 1.58 1.86

Source: Max Day - Analysis of plant flow from 1997 thru 2003
Peak Hour - Master Plan Table 4-27

The distribution system must be able to provide fire protection as well as water for 
consumptive uses.  Table 6 is WWS’ fire protection goals in gallons per minute (gpm). 

Table 6 - Fire Protection Goals 

Type of Structure Goal
(gpm)

Single Family Residential 1000

Multi-Family Residential 2000

Mobile Home 2000

Small Commercial 2500

Medium Commercial 3000

School 3500

Large Commercial 3500

WWS recognizes that these goals are general in nature and will use a specific fire 
protection requirement determined by the Fire Marshall, if available. However, in any case, 
WWS will not be responsible for providing fire protection in excess of 3500 gpm. In setting a 
top end goal of 3500 gpm, WWS recognizes that individual developments may elect to 
provide more than 3500 gpm through privately owned and maintained on-site facilities. 

Any analysis of available capacity must include prior commitments to serve as well as 
existing customer flow. There is no “permitted capacity” for a distribution system.  
Determining if the distribution system can provide the appropriate level of service is 
accomplished by analyzing the distribution system in each of two loading conditions: 

Loading Condition 1. The distribution system is loaded with peak hour demands of 



existing customers, prior commitments and the potential customer.  Under these loading 
conditions the residual pressure anywhere in the system cannot be less than 45 psi. 

Loading Condition 2. The distribution system is loaded with maximum day demands of 
existing customers, prior commitments and the potential customer; and the potential 
customer’s fire protection demand.  Under these loading conditions the residual 
pressure anywhere in the system cannot be less than 25 psi. 

When doing the above analysis, WWS will include representative potential customer on-site 
piping.  In doing so, WWS will determine the minimum size for on-site piping. 

Further, the distribution system will be analyzed in two configurations: existing system and 
year 2025 system. 

If the distribution system (including the potential customer’s on-site piping) meets the 
minimum residual pressure for each of the two loading conditions, in both the existing and 
the year 2025 configuration, then the system can provide the required level of service.  If 
the system cannot provide the required level of service, improvements are necessary to 
allow the potential customer’s project to proceed.

SANITARY SEWER

Determining WWS’ ability to serve a potential sanitary sewer customer starts with 
calculating average day demand for the potential customer. 

Average Day Demand

Table 7 will be used to calculate average day demand, in gallons per day (gpd). 

Table 7 – Sanitary Sewer Average Day Demands 

Type of Use Unit Demand
(gpd/unit)

Bar, Cocktail Lounge 1000 SF of gross building area 309

Condominium, Apartment Each 201

Day Child Care 1000 SF of gross building area 158

Fast Food Service 1000 SF of gross building area 864



Type of Use Unit Demand
(gpd/unit)

Gas Station (fueling only) fuel pump 138

Hotel (with restaurant and/ or meeting rooms) rental room 217

Hotel (without restaurant and/ or meeting 
rooms)

rental room 64

Laundry and/ or Dry Cleaning (staff operated 
machines)

1000 SF of gross building area 693

Laundry and/ or Dry Cleaning (coin operated 
machines)

1000 SF of gross building area 2165

Merchandising 1000 SF of gross building area 138

Mobile Home Lot 140

Movie Theater Seat 3

Office 1000 SF of gross building area 159

Place of Worship 1000 SF of gross building area 130

Restaurant 1000 SF of gross building area 624

School Student 11

Self Service Storage 1000 SF of gross building area 17

Single Family Residential Each 250

Vehicular Repair 1000 SF of gross building area 118

Warehouse (mixed use) 1000 SF of gross building area 92

Warehouse (homogeneous, bulk storage) 1000 SF of gross building area 44

Table 3, adjusted for irrigation and infiltration/ inflow. 
WWS reserves the right to develop similar values for other specific types of use not listed above. 

Wastewater Treatment Plant and Effluent Disposal

The sanitary sewer average day demand calculated above is used for the level of service 
condition for wastewater treatment plant and effluent disposal.

Any analysis of available capacity must include prior commitments to serve permitted but 
not yet constructed developments, as well as existing customer flow. Therefore, the sum of 
existing customer average day flow, prior commitments and potential customer average 
day demand is compared to the facility’s permitted capacity. 



Example: Existing customer average day flow  = 4,000,000 gpd  
Prior commitments average day flow = 1,000,000 gpd 
Potential customer average day flow =    500,000 gpd
Total average day flow                             = 5,500,000 gpd      

Facility permitted capacity  = 6,000,000 gpd 

Existing customer average day flow plus prior commitments plus potential customer average 
day demand equals 5,500,000 gpd, which is less than the facility’s permitted capacity of 
6,000,000 gpd. Therefore, WWS can provide the appropriate wastewater treatment and 
effluent disposal level of service to this potential customer. 

Sanitary Sewer Collection System

Detailed analysis of the collection system may be done by WWS when WWS reviews 
detailed engineering issues with the developer as part of WWS’ developer coordination 
process.  Collection system issues are not considered in WWS’ earlier reviews, since the 
nature of the collection system changes over time as improvements are made. A potential 
customer must make whatever collection system improvements are necessary to provide 
the required level of service in order to proceed with their project. 

Before the collection system analysis can begin, the development plan must be detailed 
enough to be able to use Table 7 – Sanitary Sewer Average Day Demands to calculate the 
potential customer’s average day demand. The potential customer’s average day demand 
will be increased by 50% for use in collection system analysis and sizing.

Table 7 will be used to calculate existing customer average day demand where the gravity 
collection system is relatively new or well rehabilitated to remove excess infiltration/ inflow. 
For older, less rehabbed gravity collection systems, the values in Table 7 will be increased 
by 20% to determine existing customer average day demand, unless better information 
exists. Existing customer average day demand will be increased by 50% for use in 
collection system analysis and sizing. 

The increased average day demand is then multiplied by a factor from Table 8 to determine 
peak demand.



Table 8 – Sanitary Sewer Peaking Factors 

Number of ERU Factor

1 to 250 4.2

251 to 600 4.0

601 to 1200 3.8

1201 and above 3.5

Any analysis of available capacity must include prior commitments to serve as well as 
existing customer flow. There is no “permitted capacity” for a collection system.  
Determining if the collection system can provide the appropriate level of service is 
accomplished by analyzing the collection system in a peak loading condition.  That is, the 
collection system is loaded with the peak demand of existing customers, prior commitments 
and the potential customer.  To accomplish this analysis, WWS will construct a steady state 
model that approximates the affected portion of the collection system. The model will be 
based on pipe roughness factors selected by WWS and peak demand flows. Under the 
peak demand loading condition: 

1. All gravity sewers must be able to pass the wastewater without exceeding 90% of full 
pipe capacity; 

2. All force mains must be able to pass the wastewater at a velocity less than 5 feet per 
second;

3. All pump stations must be able pump the wastewater with an average pump run time 
of less than 8 hours per day and without the use of the station’s standby pump; and 

4. Existing pump station pump discharge flow can not be lowered by more than 10%. 

Further, the collection system will be analyzed in two configurations: existing system and 
year 2025 system. 

If the collection system meets the loading condition criteria in both the existing and the year 
2025 configuration, then the system can provide the required level of service.  If the system 
cannot provide the required level of service, improvements are necessary to allow the 
potential customer’s project to proceed.  Improvements may include additional pumping 
capacity at existing pump stations, additional force main capacity, additional gravity sewer 
capacity or some combination. In determining the necessary improvements, WWS will not 
increase pumping capacity in an existing pump station by more that one standard 
horsepower size, for example, 5 HP can be increased to 7.5 HP; 10 HP can be increased to 
15 HP. These horsepower changes can not result in a requirement to change the wetwell 
size and can not result in a requirement to change the pump station electrical service from 
230 volt to 460 volt. If more than 50% of the pump stations in the model require horsepower 
changes, WWS will require piping improvements that reduce the need to change pump 
station horsepower to 50% or less of the pump stations in the model. 
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